Butylated hydroxyanisole-stimulated NADPH oxidase activity in rat liver microsomal fractions.
NADPH-dependent oxygen utilization by liver microsomal fractions was stimulated by the addition of increasing concentrations of butylated hydroxyanisole concomitant with the inhibition of benzphetamine N-demethylase activity. The apparent conversion of monooxygenase activity to an oxidase-like activity in the presence of the antioxidant was correlated with the partial recovery of the reducing equivalents from NADPH in the form of increased hydrogen peroxide production. The progress curve of liver microsomal NADPH oxidase activity in the presence of butylated hydroxyanisole displayed a lag phase indicative of the formation of a metabolite capable of uncoupling the monooxygenase activity. Ethyl acetate extracts of microsomal reaction mixtures obtained in the presence of butylated hydroxyanisole, oxygen, and NADPH stimulated the NADPH oxidase activity of either liver microsomes or purified NADPH-cytochrome c (P-450) reductase. Using high performance liquid chromatography, gas chromatography, and mass spectrometry techniques, two metabolites of butylated hydroxyanisole, namely t-butylhydroquinone and t-butylquinone, were identified. The quinone metabolite and/or its 1-electron reduction product interact with the flavoprotein reductase to directly link the enzyme to the reduction of oxygen which results in an inhibition of the catalytic activity of the cytochrome P-450-dependent monooxygenase.